Background: Acute diarrheal disease is a common infection of young children and adults which is characterized by rapid dehydration of body fluid. Iidentification of the causative agent and timely treatment can be life saving of children. The objective of this study was to detect Rotavirus (RV) in stool samples and to compare ELISA and RT-PCR techniques. Methods: Hospitalised children less than 5 years admitted for acute diarrhea were examined and clinical profile of diarrhea in the children. Detection of Rotaviral antigen in stool samples was done by a commercial Enzyme Immuno Solvent Assay Premier Rotaclone kit (Meridian Bioscience, Inc.) and the samples were processed for extraction of nucleic acid using an automated extraction system and RT-PCR was performed. Results: A total of 135 stool samples were tested by ELISA and samples were found to be positive for RV infection by ELISA. Positivity of RV by . The positivity by ELISA was significantly lower than by RT-PCR. The sensitivity and specificity of PCR for detection of RV was 100%. Conclusion: RT-PCR is a better and sensitive technique as compared to ELISA for detection of Rotavirus.
Introduction
Acute diarrheal disease is a common infection of young children and adults which is characterized by rapid dehydration of body and one of the most important worldwide causes of morbidity and mortality, accounting for an estimated 1.3 million deaths in children under five aged (1, 2) . Clinically, rotavirus gastroenteritis is characterized by profuse diarrhea, mild fever, and vomiting, leading to mild to severe dehydration. Rotavirus is the major cause of acute gastroenteritis and severe dehydrating diarrhea in young children (3) . Rotavirus is estimated to cause about 40% of all hospital admissions due to diarrhea among children under five years of age worldwide (4) In India rotavirus is responsible for 40% of children diarrhea hospitalization and approximately 527,000 (475,000 -580,000) deaths annually (5) or 29 to 45% of all death due to diarrhea among children ≤5 year of age globally (6, 7) . Several techniques have been developed to detect rotavirus in stool samples, including electron microscopy, polyacrylamide gel electrophoresis (PAGE) of viral nucleic acid, various immuno assays, and PCR-based molecular methods (1) . Several rapid methods, such as the immunochromatographic test and the latex agglutination test (LA), have been evaluated and compared to other methods, such as enzymelinked immunosorbent assays (ELISA) and quantitative reverse transcription -polymerase chain reaction (RT-PCR) and they have shown a wide range of sensitivity and specificity (8) . The performance of those rapid tests indicated that they could be used for screening but not for confirmation of the disease. Therefore, a highly specific and sensitive test is a pressing need for use in confirming rotavirus infections (9) . Laboratory diagnosis of rotavirus infection is usually performed by antigen detection, using enzyme immunoassay or LA techniques, which have a sensitivity and specificity above 90%. Molecular techniques such as PAGE and RT-PCR are used to determine the RNA migration patterns and virus genotyping, respectively (10) (11) (12) (13) . ELISA and RT-PCR are being used in research settings. In recent years, ELISA has become the method of choice for screening. The sensitivity of routine diagnostics is high since the amount of virus excreted by a child with rotavirus diarrhea (∼10 10 viruses/g of stool) far exceeds the level of detection (∼10 7 viruses/g of stool) (14) . Early studies on strain surveillance identified rotavirus serotypes using neutralization assays. Monoclonal antibodies to specific serotypes were used. New methods have greatly improved data on circulating rotavirus strains and include multiplex RT-PCR based genotyping, hybridization assays and nucleotide sequencing (15) .
Material and Methods
A total of 135 stool samples of children of age ≤ 5 years admitted in wards of the Department of General Medicine at J K Lone Hospital, Jaipur were enrolled in the study. All children were suffering with diarrhea, vomiting, headache, signs and symptoms fever, chills and abdominal pain. Approval by the institutional Ethics committee has been granted for the present study.
Sample collection and transportation
Samples were collected from suspected or clinically diagnosed cases of gastrointestinal tract infections in to a sterile transport container. The stool samples were properly labeled & transported in cold chain (4-8ºC) at the earliest to the laboratory and stored the samples -80ºC until further investigations.
Detection of rotavirus by ELISA
ELISA for RV was performed using Commercial kit, Premier Rotaclone EIA kit (Meridian Bioscience, Inc.) as per manufacturer's instructions. This kit is used to detect the presence of viral antigen (VP6) for RV was tested by in a solid phase sandwich ELISA. The antigen is sandwiched between anti RV monoclonal antibody and enzyme linked antibodies.
Nucleic Acid Extraction
Viral nucleic acid was extracted from 400 μl of the stool samples in a final elution volume of 110 ul by using Nucli SENS Easy MAG automated nucleic acid extractor instrument (Biomeuriex) as per the manufacturer's instructions. In brief, 400μl homogenized stool sample with 1600μl lysis buffer was add in column tube. 140μl of magnetic silica was added to the sample with internal control, mixed well by up & down followed by automated processing. The nucleic acid was eluted in a volume of 110μl and processed for multiplex PCR
Master Mix preparation
Preparation of the master mix, primer probe mix was first prepared. For each reaction, PPM was prepared using 0.2 µl (4 picomole) of forward primer, 0.2 µl (4 picomole) of reverse primer and 0.2 µl (2 picomole) of probe. Master mix for each reaction was prepared in a total reaction volume of 20 µl volume which consisted of 12.5 µl of 2X RT-PCR buffer, 0.5 µl of 25X RT-PCR enzyme, 1.4 µl of nuclease free water, 0.6 µl of primer probe mix and 5 µl of extracted nucleic acid. The thermal cycling profile for PCR was; 50ºC for 30 minutes (1 cycle), 95ºC for 10 minutes (1 cycle) followed by 90ºC for 15 seconds and 55ºC for 30 seconds (45 cycles). In each run, a positive control and a negative control was included. The primers and probe sequences for detection of RV in PCR are given as follows. 
Statistical Analysis
Statistics like sensitivity, specificity was performed between the two tests performed and one was gold standard (FTD) 
Results

Figure:-2 Age wise distribution of RV detected by both techniques
Comparison of RT-PCR and ELISA with regard to specificity and sensitivity
We used two different diagnostic techniques in samples for the detection of RV using the same FTD standard. The following 2 × 2 tables result: 
Positivity of RV by ELISA and RT-PCR
Number of Samples ELISA
RT-PCR
The sensitivity of ELISA is ~55% while for PCR 100% (almost double). Similarly specificity of RT-PCR (100%) is greater than ELISA (94.12%).
The above tables cleared that RT-PCR techniques is better than ELISA.
Discussion
Several decades after the rotavirus description many studies have been carried out to compare detection techniques (11, (16) (17) (18) (19) (20) (21) . Currently, several commercial tests are available from less laborious based techniques that enable a quick diagnosis, e.g. antigen detection methods, to more complex tests such as the polymerase chain reaction (22) (23) (24) In the present study we collected the samples of children under 5 year age locating around Jaipur (Rajasthan). One year aged children were more affected by RV according to data of our sample collection. When we see sex wise distribution, the positivity of Males was greater than Females. And this pattern is similar for both ELISA and RT-PCR techniques. We observed the positivity of RV by RT-PCR is greater than ELISA in age group from (Trabelsi et al., 2010) . Because of the large quantities of rotavirus present in stool samples from children with gastroenteritis, the viral nucleic acid segments can be visualized directly after extraction from virus particles, by electrophoresis on acrylamide gels, and staining with ethidium bromide or silver nitrate. For Group A rotaviruses, most samples that are positive for rotavirus by EIA will be positive for the characteristic pattern of rotavirus RNA segments after electrophoresis and silver staining. In some cases, silver nitrate staining of viral nucleic acid has roughly the same sensitivity as EIA methods. Consequently, the PAGE method has sometimes been used to diagnose Group A rotavirus infections for surveillance studies. However, this method is very labor intensive and time consuming. A variety of sensitive conventional or real-time reverse transcription polymerase chain reaction (RT-PCR) methods have been developed based on primers specific for several different rotavirus genes. These methods have been particularly useful in detecting rotavirus in extra-intestinal tissues, in studies of the duration of viral shedding in stool and the correlation between disease severity and virus load. RT-PCR is also useful for verifying that RNA extracts contain intact rotavirus RNA.
Conclusion
So we can conclude that RT-PCR technique is better than ELISA for the detection of RV from above discussion.
